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INSTRUCTIONS.

1. The receipt will be detached from she book by the Cashier, who will affix his
office stamp to, or endorse the counterfoil.

2. If the payment is to be made to a brother officer, the form on the back of
the receipt must be completed, and the book presented to the Cashier.

3. Officers 1hust state the Unit to which they belong, and not that to which

they are attached.



. 0044,

(1.) Officers are only entitled to an advance if at the time there are funds to their credit with their
agents to meet it, and an officer who applies for an advance will be taken to gnarantee that it will be met
when presented to his agents. Unless an officer has reasonable grounds for expecting that an advance
will be met he is forbidden to apply for one. '

(ii.) No officer is permitted to be in possession of more than one advance book. If at any time he
should find that he is in possession of any additional book, containing any complete forms, he will return
it at once to a Base or Field Cashier.

(iii.) No officer is permitted to draw more than three advances in any one calendar month, or more
than one advance in any one day.

(iv.) The receipt forms in this book are not cheques, and are not negotiable. They may only be
used for drawing advances from a Cashier, and if used for any other purpose will be worthless.

(v.) When an advance is drawn the receipt form will be detached from the book by the Cashier,
who will affix his office stamp to, or endorse, the counterfoil. The removal of the counterfoils from the
book is forbidden.

(vi.) If the payment is to be made to a brother officer, the form on the back of the receipt must be
completed. The book itself must be presented to the Cashier.

(vi1.) Officers must state the Unit to which they belong, and not that to which they are attached.
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an officer.

I anthorise

10 Irecerve

on my behalf.
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MEMORANDUM

ON THE

EMPLOYMENT OF VACCINES

IN CONNECTION WITH

WOUND INFECTIONS.

BY CoLONEL SIE ALMROTH WRIGHT, M.D., F.R.S,,

So long as we do not realige that all wounds are infected,
and believe that wounds can when infected be sterilised, or at
least kept clean, by antiseptics, we do not require to trouble
ourselves about vaceines against wound infeections.

But as soon as we have had our lesson, and know that
every wound is infeeted ab initio, and that antiseptic
applications cannot reach the microbes in the depth, our
whole outlook changes. We see that the patient’s blood fluids
and \.x'h]'[v4'[:|'!111.~w|t':-' are the only bactericidal agents we can
count upon, and that it is our business to bring these into
application. This involves, first, the provision of mechanieal
drainage : secondly, activation of the lymph flow by hyper
tonic salt solution ; and finally, the promotion of leucocytic
emigration by physiologieal salt solution. But this programme
1s 1n one respect incomplete. The bactericidal powers of the
bodv ought also to be reinforced. We can do this by vacecines.

Let us ask ourselves what are the indications for their
use, first, however, clearing up certain points :

Question as to what mierobes should be employed in Vaceines
for Wound Infections, and enuwmeration of the Vaceines
which are tssued for use.

The proper procedure will be to take for our vaceines not
all the various microbes in stagnating pus—for most of these




can be eliminated by efficient mechanical drainage and lymph
lavage—but only those which infect every wound, and have
the power of growing in unaltered blood fluids. These are,
arranged in order of frequency, the streptococcus fecalis lor
enterococeus) ;  the staphylococeus ; the bacillus aérogenes
capsulatus of Weleh ; and the streptococeus pyogenes.

The first named will, given a minimal implantation,
establish itself and grow in an astonishing fashion in lymph
and normal serum. The staphylococcus, with a somewhat
heavier implantation, will grow, but the culture will be less
lnxuriant : and finally the bacillus of Welch—the baecillus of
oas gangrene, when furnished with ansrobiec conditions and
implanted sufficiently heavily to let its ferments come into
pa]:l_x. will ||i|]|1i]:|1i' In ]_‘n']]l]lh and blood ir\'::l\'ill;_; lill'gi-
gquantities of gas.

\long with these microbes there will every now and then
be conveved into the wound the streptococcus pyogenes of
erysipelas. This also will with minimal implantations yield
luxuriant cultures in serum.

To deal with the different types and stages of infeetion
which may present themselves, the following series of vaccines
15 provided :

Anti-gangrene Vaeecine.—This 18 a vaccine made from
cultures of the bacillus of gas-gangrenes, the slreplococcus
freealis, and the staphylocoecus T all obtained from wounds.

Anti-sepsis Vaceine.—This 18 made from cultures of the
streptococcus fiecalis and  staphylococcus, obtained from
wounds.

Streptococcus Vaccine—This 15 made from cultures of
streptococcus pyogenes obtained from cases of erysipelas and
diffuse cellulitis.

Staphylococeus Vaceine.—"This is made from cultures of
staphylococens obtained from furuncles and wounds.

' From certain samples of this vaccine the staphylococcus
has, as possibly dispensable, been omitted.
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Anti-Gangrene Vaccine.

General Indications for its employment in the prophylaxis
of wound infeetions.

We have seen that the three species of microbes of which
this vaccine is compounded arve, carried ab inifio into every
wound.

This being so, the question whether any or all these will
grow out to such an extent as to produce serious infection
will come up 1n dealing with every recently wounded man.
And the answer will depend upon: (a) the eharacter of the
vmplantation—a scattered sowing into the lumen of a
perforating flesh wound being the least, and a concentrated
sowing 1nto the substance of the tissues being the most
serious form of infection; (b) the quality of the blood fluids
normal blood fluids offering less resistance to microbie growth
than those with increased antitryptic and bactericidal power ;
and (¢) the amount of leucocytic response—microbie growth
being encouraged when the blood supply is eut off, and the
h*rl:'{w}.INr-: are rej elled by microbic toxins: and the destruction
of microbes being promoted when the blood supply 1s
maintained, and the leucoceyvtes are attracted 1mstead of heing
repelled by the toxins.

Now, 1n each of these respects the patient will be
benefitted by the removal of the projectile and other foreign
matter, and the draining and lymph lavage of the wound.
The volume of infection will be diminished ; blood and Iymph
will find freer access to the microbes; bacterical toxins will
be diluted; and the antibacterial power of the wound
discharges will be maintained intact—for the exuding blood
fluids will continuously neutralise trypsin set free from the
disintegrating pus cells.

But the opening up and lymph lavage of the wound is not
undertaken till the patient reaches the Casualty Clearing
Station, and in some cases not till he arrives at the hospital
at the base ; and in the interval the progress of the infection
will be opposed only by whatever antibacterial influence the
normal blood, working at a great disadvantage, can exert. As
a result, we have In practically every wound a serious
bacterial infection, and it would seem that, as things now are,
nearly every microbe which is carried into the wound succeeds




1 growing out and establishing itself. More than that in a
not inconsiderable proportion of cases we have the microbic
infection spreading into uninfected tissues or directly into
the blood stream—giving rise to gaseous gangrene, cellulitis,
or septiciemia,

There is reason to think that much of this sepsis could
be prevented by administering anti-gangrene vaccine at the
First Aid Post, immediately after the wound has heen
inflicted.

Reasons for thinking that prophylactic inoculation with
antigangrene vaecine would exert a favourable influence wpon
the course of wound infeetion.

We are here entitled to build in the first place upon the
results of prophylactic and therapeutic inoculation generally ;
secondly, upon presumptions founded upon a study of the
mdividual mierobes and the results of vaceine-therapy as
applied to these; and, ¢hirdly, upon the results of spontaneous
auto-immunisation as shown by the effect exerted upon the
wound infection and the healing of the wound. The evidence
from these sources may be summarised as follows:— One can.,
by the inoculation of vaccines give increased resistance to all
ordinary pathogenic microbes. One obtains one's best results
hy prophylactic inoculation ; one’s next best, by inoculations
undertaken in localised infections before any constitutional
symptoms develop ;: and one has every reason to be satisfied
also with the results obtained in more advanced stages of
purely local infections. On the contrary, one achieves
comparatively little, if anything, in septiciemias and extensive
imperfectly drained wounds:; and generally in massive
infections accompanied by heavy auto-inoculations.

In the light of this experience one ought in inoculating
the recently wounded—for this would be inoculating before
the implanted microbes have begun to grow—to obtain,
always with the reserves and limitations particularised below,
very satisfactory results.

Approaching the question of inoculating against wound
infections now from quite a different side we are. in connec-
tion with the gas gangrene microbe entitled to draw favour-
able augury from the fact that the microbe will not cultivate




itself in the blood in wvitro ‘unless we make a very heawvy
implantation. A little further reinforcement of the antibac-
terial power of the blood ought therefore to make it refractory
to infection. In connection with the staphyvloccoecus and
streptococcus we have more than a priori argument. We
have here the eminently favourable results of vaccine therapy
as applied to these micro-organisms. Further warranty for
the utility of the inoculations here proposed is furnished by a
concurrent study of the blood of the wounded and their rate
of progress. The popular and erroneous view is that a wound
18 a strietly local affection, and that as such it can be affected
only by local applications. In reality, however, the events af
the local focus are in wounds, as in every other bacterial
infection, profoundly modified by the condition of the blood.
Where the wounded man has made inadequate immunising
response, he suffers from continued pyrexia, his wound heals
slowly, and he not unfrequently develops metastatic compli-
cations and septiciemia. Where he makes good immunising
response, the growth of microbes in his wounds is inhibited,
and we have rapid and successful healing.

What can we not, and what can we, reasonably expeet from
the prophylactic inoculations proposed here.

[n all destruction of microbes by the bactericidal agency
of the blood, and by consequence in all protective immunisa-
Lion, 1t 18 a postulate that infection eannot be checked in dead
spaces filled with pus, and in tissues choked by inflamatory
exudation : or, indeed, anywhere where active blood fluids and
living lencoeyvtes cannot penetrate. It follows that we shall
achieve nothing in those regions of the wound where the
blood supply has been interrupted, but it will be a great poine
gained if we ean succeed in stamping out and preventing the
spread of infection into those regions to which the blood
stream continues to find access. We cannot protect dead
tissues, we may hope to protect the living. With regard to
the actual surface of the wound and the superficies which will
be added when the surgeon lays it open, a priori consideration,
and experience with the wacecine therapy of infections of
mucous membranes and naked surfaces, show that a denuded
surface must alwavs, pending the taking of effective steps to
cover it in, be liable to invasion from without, and that we
cannot from a single 1noculation expect a lasting effect. We
may, however, hope temporarily to diminish the superficial
infection.
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Instruttions as to the method of eonducting the prophylactic
inocwlations with anti-gangrene vaceine.

The requisites for carrying out the inoculations in the
First Aid Post consist only of a sterile syringe in a metal
case, the vaccine in a rubber-capped bottle, and some anti-
septic. All that is necessary to do is to puncture through a
drop of antiseptic placed on the rubber cap; to draw off the
required dose of 0.5 cc: and then to inject into the subcu-
taneous tissue remote from the wound. The syringe, if care
fully put away after the inoculation, can be utilised over and
over again without resterilisation, for the interior will have
come into contact only with sterile fluid, and the needle will,
before entering the bottle, every time pass through the anti-
r~|=|lli[',

The vaecine produces no local or constitutional symptoms.

[t is not issued for therapeutic use, for the bacillus of
gangrene can ui'n.'-.'.t_'-..ﬁ' be :-x]u*llmi from a ]lr'lI!1L*t'|_"-'-1iI'Hilu‘ll
wound by lymph lavage; and by the time we have clinical
evidence of the spread of this microbe into the tissues it is
probably too late to do anything by vaccines.

Antisepsis Vaccine.

This vaceine, made as it is from the streptococcus faecalis
and the HL:I'!J'!1l'~'|n['-;:['['l|.-- {he two microbes which linger most
obstinately in the wound-—may be employed with quite special
advantage when we have succeeded in reducing the infection
to quite small dimensions, and are thinking of partially or
completely closing the wound by secondary suture. In this
operation, even with the wound at its cleanest, we shall in-
fallibly be burying a certain number of microbes in the tissues,
and shall by consequence have conditions comparable to those
obtaining at the time of the infliction of the wound. The
same kind of prophylactic procedure as was appropiate in the
one case, will therefore apply in the other. And just as, in our
st |'|'“‘|'~”."-'I'i”'1 e 'In-.u-.-durq-, we may reasonably hope to rest rain
microbic growth except only in those regions where the blood
supply is eut off ; so here, we may reasonably hope to do so,
except only in such dead spaces as we may nadvertently leave
in sewing up the wound, and also at those points where we may
obstruct the circulation by the undue tension of our sutures.




';". dose of 0'5 ce, inoculated two days before undertaking
the resuture will bhe appropriate.

The vaccine, in a dose of 05 ce, may be also emploved
with advantage where septic blisters have been raised by the
application of too strong antiseptics to the skin in the neigh-
bourhood of the wound.

Liastly the vaceine may, if desired, be applied to the
treatment of the ordinary imperfectly dramned suppurating
wound. Here however there will be a large number of other
microbes at work, and there will be absorption from the wound
with auto-inoculations ;: and it will be impossible to find out
whether one i1s doing any good.

Streptococcus Vaccine.

As explained above, the streptococcus in the two foregoing
vacceines is the streptocoecus faeecalis, the commonest infective
microbe of wounds. The vaceine here in gquestion i1s made
from cultures of the streptococcus pyogenes obtained from cases
of ery r-LE-}H']:Ir-l and cellulitis. [t is issued for use in cases where
an eryvsipelatous blush or lymphangitis develops in connection
with a wound, a septic serateh or eut, or onyvehua. 1t will be
well here to commence with a dose of one to two (the more
virulent the infection the smaller ought to be the dose) million
streptococei ; to give the same, dose again at the end of 48
hours ; and, when things have quietened down, to advance to
five or more millions. The beneficial effect will, in practieally
all cases, be very striking.

The vaccine may, if desired, be employed also in other
forms of streptococcus pyogenes infection ; but it will be
desirable to limit oneself to small doses ; and in the compli-
cated conditions which we have to deal with in the wound, it
will alwayvs be guestionable whether we are really achieving
anvthing.

Staphylococcus Vaccine.

The vacecine here in guestion is issued for use in those
cases of unmixed staphyloccus infection. We have such pure




staphylococeus infection in many open wounds which do
go deeper than the skin. Further we have them in furunculosis,
whitlow, (as distinguished from onychia,) and styves on the eye.
In the three last named affections we can, if we take them
bhefore pus has began to form, nearly always abort the morbid
process by the injection of 100 to 200 millions of staphylococei.
When pus has already formed the injection of 500 1o 1000
millions of staphylococel will, provided of course that the pus
can find exit, hurry on the evolution and accelerate healing.
And a final dose of 1000 millions. administered as soon as the
patient 1s well, will give useful protection for the fuature.

Stationery Services Press, P 955, 4,500, 1/16










UAith the Secason’s Greetings
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No. 2 AEROPLANE SupPPLY DEPOT,
RorvaL AIrR FORCE,
B.E.F. FRANCE. XMAS, 1918.







Caﬁﬁﬁin Barr, R.A.M.C.
M.0. Concentration Camp,
Etaples.

With reference to your application for the post of M.0. to
a Chinese Labour Corps Repatrlastion Ship,-

I have on several occasions applied for you, but I understand
the difficulty was in your being set free from your present post.

Your name is noted in the office of the D.M.S., L.of C., for
this duty, and I was informed verbally, three days ago, by Colonel
Barefoot, that you would be the next Medical Officer selected.

The time these ships are availsble is very uncertain, and the
gselection is usually made from among officers on the spot.

It is suggested that the best way for you to be available is to
be posted to thie Unit, where, until the next boat comes, you could fill
the duties of Depot Medical Officer. '

7.

-
-

Noyelles. +* Lieut-Colonel, R.A.M.C.
23.4.19. 0.C., No 3 Native Labour General Hospital
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